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(Fig 1), and selective angiographic results showed a 1.5 cm–diam-
eter proximal SMA pseudoaneurysm (Fig 2). Drain cultures at
this time grew enterococcus, which was treated with intravenous
vancomycin hydrochloride. On February 1, 1995, the pseudo-
aneurysm was treated with two balloon expandable Palmaz
P204 stents (Cordis Endovascular, Warren, NJ) covered with 3
mm–thin wall polytetrafluoroethylene (Gore & Assoc, Flagstaff,
Ariz) from which the external reinforcement had been removed
(Fig 3). The polytetrafluoroethylene was secured to the stent with
two 5-0 Prolene (Ethicon, Somerville, NJ) sutures. Arterial access
was via a left axillary artery cut down. Post-procedure imaging
with helical CT scanning confirmed successful treatment of the
pseudoaneurysm (Fig 4). The drainage catheter was removed
March 2, 1995. The patient continued taking oral ciprofloxacin
chronically and exhibited no signs of ongoing sepsis. The patient
did well clinically and ultimately died August 6, 2000, from end-
stage cardiac disease.
CASE REPORT
A 61-year-old man was seen with a 6.9-cm infrarenal abdom-
inal aortic aneurysm and bilateral femoral artery aneurysms. The
patient had a history of severe coronary artery disease, hyperten-
sion, functioning renal transplant anastomosed to the distal right
external iliac artery performed 6 years previously, and colectomy
for hemorrhagic colitis with subsequent ileostomy reversal per-
formed 2 years previously. On October 3, 1994, the right com-
mon femoral artery aneurysm was repaired, followed by an
extracorporeal right axillary-femoral bypass grafting procedure to
maintain perfusion of the renal transplant during the aortic
aneurysm repair. The aortic aneurysm repair was complicated by
proximal suture line disruption and multiple revisions and culmi-
nated in a left-to-right medial visceral rotation, supraceliac aortic
clamping, and proximal anastomosis beveled under the superior
mesenteric artery (SMA) and celiac arteries.
Ten days after surgery, the patient began having fevers and
abdominal distension and was diagnosed with a small bowel obstruc-
tion, pulmonary infiltrate, and fungal line sepsis. Antibiotics were
started. A pancreatic phlegmon was diagnosed with computerized
tomographic (CT) scanning. An exploratory laparotomy and lysis
of adhesions was performed. Intraoperative abdominal fluid and
peripancreatic tissue culture results were negative. Results of a
repeat CT scan 30 days later showed a 14  9  4.7–cm pancre-
atic pseudocyst. The pseudocyst was drained percutaneously via
the left flank on November 5, 1994. An indwelling drainage
catheter was left in place and initial culture results of the aspirate
were negative.
During a catheter check by hand contrast injection approxi-
mately 10 weeks later, a communication with the SMA was noted
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A postoperative superior mesenteric artery pseudoaneurysm that communicates with a pancreatic pseudocyst after
aortic surgery is a difficult management problem. Untreated, this condition can lead to exsanguination. Traditional
surgical treatment has many potential complications. Endovascular repair has the potential for avoidance of surgical
complications. We present the first superior mesenteric artery pseudoaneurysm successfully treated with a polytetra-
fluorethylene covered stent. (J Vasc Surg 2002;35:805-7.)
Fig 1. Hand injection of pseudocyst drainage catheter fills
pseudocyst and superior mesenteric artery.
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DISCUSSION
Postoperative SMA pseudoaneurysm in the face of an
early pancreatic pseudocyst is a rare yet dangerous compli-
cation. Traditional surgical approaches may be associated
with significant morbidity rates. We present the first case
of a polytetrafluoroethylene covered stent used in the
management of this problem, with long-term clinical
success.
Pseudoaneurysms of the visceral arteries, including the
SMA, most often result from inflammation of surrounding
structures. Pseudoaneurysms related to pancreatic inflam-
mation have been widely reported and are found most
commonly in the splenic, gastroduodenal, inferior pan-
creaticoduodenal, and superior pancreaticoduodenal
arteries.1 The formation of these pseudoaneurysms is
attributed to the release of elastase, which leads to enzy-
matic autodigestion of adjacent arterial walls.2 Pancreatic
pseudocysts also may lead to pseudoaneurysm formation
as enzyme-rich fluid contained in these cysts weakens adja-
cent vessel walls.
The treatment of pancreatic pseudocysts includes
observation and internal and external drainage. Percutan-
eous external drainage was chosen in this case because of
the high surgical morbidity rate believed to be associated
with internal drainage. Percutaneous external drainage
intervention has been reported to be successful in as much
as 85% of cases.3
Complications of pseudoaneurysms include rupture
into the pseudocyst, peritoneum, gastrointestinal tract,
or rarely, the pancreatic duct, leading to hemosuccus
pancreaticus. Intermittent gastrointestinal bleeding and
crescendo-decrescendo abdominal pain may result.
Angiography is the gold standard for diagnosis.
Angiography is the most sensitive imaging method and
can detect small pseudoaneurysms not seen with non-
invasive imaging. Ultrasound scanning is commonly
performed in patients with a history of pancreatitis, and
pseudoaneurysms may be detected with a pulsatile Doppler
scan signal adjacent to a pancreatic pseudocyst.1 Finally,
CT scanning of a pseudoaneurysm may show contrast
Fig 4. Maximum intensity projection computed tomographic recon-
struction performed 6 weeks after covered stent placement shows
successful coverage of superior mesenteric artery pseudoaneurysm.Fig 2. Selective superior mesenteric artery injection shows proxi-
mal pseudoaneurysm.
Fig 3. Selective superior mesenteric artery injection after place-
ment of two balloon expandable polytetrafluoroethylene covered
Palmaz P204 stents (Cordis Endovascular, Warren, NJ) with 30%
overlap shows coverage of pseudoaneurysm.
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enhancement adjacent to or within a pseudocyst. In our
case, the diagnosis was made during a drainage catheter
check that showed communication between the pseudo-
cyst and the arterial circulation.
Current treatments of mesenteric artery aneurysms
include surgical and catheter-based interventions. When
the patient’s condition is stable, surgical repair is consid-
ered the definitive treatment for pseudoaneurysms associ-
ated with pseudocysts of the pancreas. For the patient
with pancreatitis at high risk for surgery, less invasive
methods may be preferable. Embolization of peripancre-
atic pseudoaneurysms has been successful.4,5 However,
reports of recurrent hemorrhage have led some physicians
to consider embolization a temporary procedure followed
soon after by surgery. In saccular aneurysms, gelatin
sponge, balloon occlusion, and steel coils have been used
for embolization.6 Embolization was not believed to be
appropriate in this case because of the wide neck and prox-
imal location.
An autogenous vein covered stent used in the treat-
ment of this problem would reduce the risk of infection
as compared with a polytetrafluoroethylene covered stent
in this potentially contaminated circumstance. In 1998,
McGraw et al7 reported the successful use of an auto-
genous vein covered stent for management of a SMA
pseudoaneurysm. Although their case was reported first,
our case had been performed earlier. In our case, we
believed saphenous vein to be too small for the large
artery (9 mm). A larger caliber vein, such as jugular or
superficial femoral vein, could be considered, but the
bulkier delivery system would have made arterial access,
navigation, and accurate deployment of the device with
multiple turns and tortuous vessels more difficult.
Polytetrafluoroethylene covered stents have been used in the
repair of true aneurysms in the popliteal, internal carotid,
and inferior mesenteric arteries.8-10 Polytetrafluoroethylene
covered stents have also been used in the treatment of
carotid artery pseudoaneurysms caused by trauma11 and
of pseudoaneurysms in the femoral artery after cardiac and
vascular catheterization.12
A drawback of a polytetrafluoroethylene covered stent
in this situation is the risk of sepsis because the stent may
be in contact with a contaminated area. We believed that
the risk of infection was acceptable given the lack of alter-
natives. And although the pseudoaneurysm was in contact
with a contaminated area, there was no active infection
and the risk of surgery in this patient was prohibitive. After
the covered stent was placed, the patient underwent treat-
ment with 6 weeks of intravenous antibiotics and then life-
time oral suppression therapy.
Ideally, a patient who undergoes treatment in this way
would have close follow-up examination with regular
imaging studies. This patient for immunocompromised
transplant did well and did not show signs of sepsis to the
time of death 5 years later.
Other possible complications of a covered stent
include vessel dissection and thrombosis. Both of these
complications can usually be managed with catheter-based
techniques. The long-term patency of a covered stent in
this position is not known, but if stenosis occurs, the con-
dition could be managed with balloon angioplasty and
possible restenting.
Our case shows the first successful use of a polytetra-
fluoroethylene covered stent in the repair of a SMA
pseudoaneurysm, with a 5-year clinical follow-up period.
In the patient who is believed to be at a high risk for tra-
ditional open repair, this is an option that should be con-
sidered.
REFERENCES
1. Waslen T, Wallace K, Burbridge B, Kwauk S. Pseudoaneurysm sec-
ondary to pancreatitis presenting as GI bleeding. Abdom Imaging 1998;
23:318-21.
2. Elton E, Howell D, Amberson S, Dykes T. Combined angiographic
and endoscopic management of bleeding pancreatic pseudo-
aneurysms. Gastrointest Endosc 1997;46:544-8.
3. Pitchumoni CS. Pancreatic psudocysts. When and how should drain-
age be performed? Gastroenterol Clin North Am 1999;28:615-39.
4. Abbott GT, McDermott VG, Smith TP. Successful endovascular treat-
ment of a celiac artery pseudoaneurysm complicating pancreatitis. J
Vasc Interv Radiol 1996;7:103-6.
5. Huizinga WKJ, Kalideen JM, Bryer JV, Bell PSH, Baker LW. Control
of major hemorrhage associated with pancreatic pseudocysts and
pseudoaneurysms caused by pancreatitis. Arch Surg 1983;118:45-51.
6. Woods MS, Traverso WL, Kozarek RA, Brandabur J, Hauptmann E.
Successful treatment of bleeding pseudoaneurysms of chronic pancre-
atitis. Pancreas 1995;10:22-30.
7. McGraw JK, Patzik SB, Gale SS, Dodd JT, Boorstein JM. Autogenous
vein-covered stent for the endovascular management of a superior
mesenteric artery pseudoaneurysm. J Vasc Interv Radiol 1998;9:779-82.
8. Hatzibaloglou A, Saratzis N, Moros I, Dalainas V. Inferior mesenteric
artery aneurysm: a case report. Int Angiol 1999;18:241-3.
9. Ruebben A, Merlo M, Verri A, Rossato D, Savio D, Tettoni S, et al.
Exclusion of an internal carotid aneurysm by a covered stent. J
Cardiovasc Surg 1997;38:301-3.
10. Kudelko PE, Alfaro-Franco, Diethrich EB, Krajcer Z. Successful
endoluminal repair of a popliteal artery aneurysm using the Wallgraft
endoprosthesis. J Endovasc Surg 1998;5:373-7.
11. Simionato F, Righi C, Melissano G, Rolli A, Chiesa R, Scotti G. Stent-
graft treatment of a common carotid artery pseudoaneurysm. J
Endovasc Ther 2000;7:136-40.
12. Thalhammer C, Kirchherr AS, Uhlich F, Waigand J, Gross CM. Post
catheterization pseudoaneurysms and arteriovenous fistulas: repair
with percutaneous implantation of endovascular covered stents.
Radiology 2000;214:127-31.
Submitted May 29, 2001; accepted Oct 23, 2001.
